Hallermann-Streiff syndrome (HSS) is a relatively rare genetic disorder causing mainly dysmorphic craniofacial features. Very few cases are reported in the literature, none of which reported lower limb skeletal deformity. The main objective of this paper is to report a skeletal manifestation of HSS and the outcomes of its surgical treatment. A patient with HSS was evaluated, treated with corrective surgery, and followed up at the authors' hospital. The standard guidelines for genu valgum correction by guided growth method were applied on both limbs using an 8-plate system at the distal femurs. Subjective and objective satisfaction was achieved with the return of functional status. The surgical treatment was successful, and the patient went back to the potential functional level without significant impairment.
Introduction
Hallermann-Streiff syndrome (HSS) is a rare genetic disorder combining anomalies affecting the skull and face, mainly. It is characterized by dyscephaly, hypotrichosis, micrognathia, micro-ophthalmia, cataracts, proportionate short stature, skin atrophy, dental anomalies, and a narrow-and weak-beaked nose. [1] The exact cause of this condition has not yet been determined.
Although the earliest account describing an incomplete picture of this syndrome was dated in 1893, it was not fully described until 1948 when Hallermann [2] then Streiff [3] in 1950 presented this syndrome as a separate entity. Later, more researchers helped to define this syndrome. François in 1958 further described the syndrome, and it was named François syndrome and François dyscephalic syndrome interchangeably. [4] While some studies argue that it appears to be sporadic with no previous disposition, others argue that it has an autosomal recessive inheritance pattern. [5] The diagnosis of HSS is clinical, based on history and physical features. Currently, no specific genetic tests are present to confirm the diagnosis of HSS.
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The literature has established that HSS patients do suffer from a diffuse bone disease; but, to the best of our knowledge, no lower limb deformities were reported previously.
Our study aims to report an unusual skeletal association with HSS, which is bilateral genu valgum and evaluate the surgical outcomes of a currently used modality of treatment, which is the guided growth method in treating genu valgum in HSS patient.
Case Report
In 2002, a 2-year-old boy was referred to the medical genetics clinic in our institute, for an evaluation of his dysmorphic features and developmental delay. He is a product of a full-term pregnancy, delivered by cesarean section, as he was prenatally diagnosed to have a large head via ultrasound scan at 35 weeks' gestation. He was admitted to the neonatal intensive care unit for about 2 weeks as he developed a severe hyperbilirubinemia requiring exchange transfusion. He was noted to have dysmorphic craniofacial features with macrocephaly. A computed tomography scan of the brain was done, which showed arrested hydrocephalus. The family history revealed consanguineous parenthood (first cousins). Before the birth of this boy, the parents had three daughters and three sons, who are all alive and well. There was a significant history of intrauterine fetal death in four pregnancies in-between conceptions.
The physical examination at that time showed that he had dysmorphic facial features, with brachycephaly, alopecia, micro-ophthalmia, esotropia, congenital cataract, small nose, thin lips, and low set ears.
Radiologically, a dysmorphia survey revealed a small face in comparison to his cranium. He has a notably increased mandibular angle with an absence of the sinuses and sclerosis of the skull. All his limbs were mildly yet proportionally shortened and widened. Mild cortical thickening was noted on the radiographical survey associated with trabeculation of the hands and feet.
The chromosomal analysis was normal, and the clinical evaluation concluded that the patient had signs in keeping with HSS.
The patient was followed up regularly with the departments of ophthalmology, otolaryngology, and dentistry. Later, he underwent multiple oral, maxillofacial, and ophthalmological surgeries.
At the age of 15 years, he presented to the pediatric orthopedic clinic with the chief complaint of easy fatigue ability during walking despite that he was an independent walker.
A further clinical evaluation concluded that the patient had bilateral genu valgum deformity, associated with a crouched gait, which was related to weakness in his quadriceps muscles. There were no contractures found around the knees and ankles. The measurements of his mechanical axis deviation (MAD) showed the right limb to have a 3 cm distance lateral to the center of the right knee joint and 3.5 cm distance lateral to the center of the left knee joint. The tibiofemoral angle for the right lower limb was in 9.8° valgus and for the left was in 10.6° valgus [ Figure 1 ]. The bone mineral density studies reflected an osteopetrotic picture throughout the appendicular and axial skeleton, and the Z-score was 5.1. The radiological report stated that there is a generalized increase in bone density with a mild diffuse medullary bone expansion mimicking osteopetrosis manifestation. The metabolic workup was normal. The radiographs showed a patent distal femoral physis making him a candidate for guided growth treatment, which is a modality commonly used to correct angular deformities associated with skeletal dysplasias and metabolic bone diseases although there were no reports in the literature regarding its efficacy in osteopetrotic-like or thickened cortical bones.
Despite this fact, and because of the low rate and magnitude of complications related to guided growth treatment, it was selected as the surgical procedure to be offered for this patient. After taking informed consent from the patient's caregivers, he was booked for bilateral distal femur hemiepiphysiodesis. Under general anesthesia, a tourniquet was used throughout the procedure. An eight-plate size 16 mm and size 32 mm screws were used under fluoroscopy guidance to confirm the trajectory and position of the plate and screws; the bone was hard and difficult to penetrate.
We then followed the patient up after 3 months, then 6 months, and then again at 9 months [ Figures 2-4 ]. When we achieved the amount of correction, MAD for the right limb had a 1.8 cm distance medial to the center of the right knee joint and the left had a 0.3 cm distance lateral to the center of the left knee joint. The tibiofemoral angle for the right lower limb was in 4.6° varus, and the left was in 0.6° valgus. A month after his last visit, the hardware was removed without any complications. The corrective surgery had rendered the patient satisfied, improved his ambulatory level, and he was able to walk on level surface independently. At his 6-month follow-up visit postremoval, there was no relapse of the deformity and had a satisfactory outcome [ Figure 5 ].
Discussion
HSS is a rare genetic disorder with no previously described skeletal deformities. This case elaborated the presence of dense sclerotic bones with valgus malalignment of the lower extremities.
Guided growth method as a well-described surgical method to correct the lower limbs' malalignment problems is selected as the treatment of choice for individuals with genu valgum whenever it is possible. [6] Guided growth modulation does not always yield the desired results, especially in patients with severe or multiple deformities. It is also less predictable in conditions with a pathological physis, which are seen in dysplasias such as our patient. [7] Stevens describes the potential success for guided growth in this group of patients as other children with normal physis. [6] The timing of the intervention is governed by the presence of functional limitations, gait disturbances, and occasional pain.
The literature is lacking any supportive evidence about the usage and response of the guided growth method treating angular deformities in osteopetrotic bones. The reasons behind selecting the guided growth method to correct the coronal deformity, in this case, where the presence of clearly open distal femoral physis, the mild degree of the deformity, the simplicity of the procedure, and its limited complications. The same published guided growth treatment standards were applied in this case without any modification, and it resulted in almost the same good response to treatment. This case report is considered to be the first documented evidence on the efficacy of the guided growth method to correct the angular deformities in osteopetrotic bones. Children suffering from osteopetrotic bones are at higher risk of developing angular deformities due to their increased risks of fractures, and we believe that guided growth method could provide a good alternative 
Conclusion
HSS patient may suffer from lower limb malalignment, which could negatively affect their functional capabilities. Guided growth treatment is a safe and effective way to treat this malalignment despite the presence of the osteopetrotic bones in those patients.
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